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(57)  Animage forming unit (100) has a configuration
in which, when an opening-closing member (56) causes
respective first openings (55a, 55b, 55c) to be opened
by the engagement of the opening-closing member (56)
and an engaging section (46) in association with an op-
eration of attaching a developer container (50) to an at-
tachment unit (40), a first surface (502) and a second
surface (402) are separated away from each other until

DEVELOPER CONTAINER, IMAGE FORMING UNIT AND IMAGE FORMING APPARATUS

arrival of the first openings (55a, 55b, 55¢) at positions
corresponding to respective second openings (45a, 45b,
45c), and the first surface (502) and the second surface
(402) are brought into proximity to each other upon the
arrival of the first openings (55a, 55b, 55c¢) at the positions
corresponding to the respective second openings (45a,
45b, 45¢).
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Description
BACKGROUND

[0001] The technology relatesto a developercontainer
that contains a developer, an image forming unit, and an
image forming apparatus.

[0002] Some existing techniques have a configuration
in which a single developer container contains develop-
ers of respective colors, and is attachable to and detach-
able from an image forming unit of an image forming ap-
paratus. In a case where such a developer container is
attached to the image forming unit and thereby feeds the
developers to the image forming unit, the developer con-
tainer may be caused to pivot after the attachment of the
developer container to the image forming unit, and there-
by cause outlets of the developers to be opened. For
example, reference is made to Japanese Unexamined
Patent Application Publication No. 2006-113146.

SUMMARY

[0003] According to an existing technique, upon feed-
ing of developers to an image forming unit, itis necessary
to cause a developer container to pivot after attaching
the developer container to the image forming unit. This
makes an operation of the developer container compli-
cated.

[0004] It is therefore desirable to provide a developer
container, an image forming unit, and an image forming
apparatus that improve usability of the developer con-
tainer upon feeding of developers to the image forming
unit.

[0005] According to one embodiment of the technolo-
gy, there is provided an image forming unit including a
plurality ofimage forming sections, a developer container
containing a developer, and an attachment unit to which
the developer container is to be attached detachably. The
developer container has a plurality of developer contain-
ing sections, first openings, and an opening-closing
member. The attachment unit has a plurality of second
openings, a guide, and an engaging section. The devel-
oper containing sections are disposed side by side in an
attachment direction in which the developer container is
to be attached to the attachment unit. The first openings
are provided in the respective developer containing sec-
tions. The opening-closing member is slidable in the at-
tachment direction and causes each of the first openings
to be opened and closed. The second openings are in
communication with the respective image forming sec-
tions. The guide guides the developer container in the
attachment direction, and causes a first surface and a
second surface to be brought into proximity to each other
and to be separated away from each other. The first sur-
face is provided with the opening-closing member of the
developer container. The second surface is provided with
the second openings. The engaging section is to be
broughtinto engagement with the opening-closing mem-
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ber. When the opening-closing member causes the re-
spective first openings to be opened by the engagement
of the opening-closing member and the engaging section
in association with an operation of attaching the devel-
oper container to the attachment unit, the first surface
and the second surface are separated away from each
other until arrival of the first openings at positions corre-
sponding to the respective second openings, and the first
surface and the second surface are brought into the prox-
imity to each other upon the arrival of the first openings
at the positions corresponding to the respective second
openings.

[0006] According to one embodiment of the technolo-
gy, there is provided a developer container including a
plurality of developer containing sections and an open-
ing-closing member. The plurality of developer contain-
ing sections are disposed side by side in an attachment
direction in which the developer container is to be at-
tached to an attachment unit, and have respective first
openings. The opening-closing member is slidable in the
attachment direction and causes each of the first open-
ings to be opened and closed. The developer container
is detachably attachable to the attachment unit of an im-
age forming unit. When the opening-closing member
causes the respective first openings to be opened in as-
sociation with an operation of attaching the developer
container to the attachment unit, a first surface and a
second surface are separated away from each other until
arrival of the first openings at positions corresponding to
respective second openings, and the first surface and
the second surface are brought into proximity to each
other upon the arrival of the first openings at the positions
corresponding to the respective second openings. The
first surface is provided with the opening-closing mem-
ber. The second surface is provided with the second
openings. The second openings are provided in the at-
tachment unit.

[0007] According to one embodiment of the technolo-
gy, there is provided an image forming apparatus includ-
ing the foregoing image forming unit.

BRIEF DESCRIPTION OF DRAWINGS
[0008]

FIG. 1 is a perspective view of an appearance of an
image forming unit according to one example em-
bodiment.

FIG. 2 is a schematic cross-sectional view of a con-
figuration example of an image forming apparatus
according to one example embodiment as viewed
from a side thereof.

FIG. 3 is a perspective view of an appearance of a
toner cartridge according to one example embodi-
ment.

FIG. 4 is another perspective view of the appearance
of the toner cartridge according to one example em-
bodiment.
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FIG. 5is a cross-sectional view of the toner cartridge
according to one example embodiment.

FIG. 6 is a perspective view of the toner cartridge
according to one example embodiment.

FIG. 7 is a perspective view of a stage according to
one example embodiment.

FIG. 8 describes the stage and a rail according to
one example embodiment.

FIGs. 9A and 9B each describe a positional relation-
ship between the rail and a post according to one
example embodiment.

FIG. 10is a side view of the toner cartridge according
to one example embodiment.

FIG. 11 describes a limiter of the stage according to
one example embodiment.

FIG. 12 is a perspective view of a shutter of the toner
cartridge according to one example embodiment.
FIGs. 13A to 13C describe engagement of the shut-
ter and the stage with each other according to one
example embodiment.

FIGs. 14A and 14B describe a position at which the
engagement of the toner cartridge and the stage with
each other is to be started.

FIGs. 15A to 15C describe openings and outlets of
the toner cartridge according to one example em-
bodiment.

FIGs. 16A to 16C describe a position at which en-
gagement related to the shutter is to be started ac-
cording to one example embodiment.

FIGs. 17A to 17C describe a position at which the
toner cartridge is to be attached.

DETAILED DESCRIPTION

[0009] A developer container, an image forming unit,
and an image forming apparatus each according to one
example embodiment of the technology are described
below with reference to the drawings.

[Example Embodiment]

[0010] FIG. 2 is a schematic cross-sectional view of a
configuration example of an image forming apparatus
(an image forming apparatus 1) according to one exam-
ple embodiment that is viewed from a side thereof.

[0011] Referring to FIG. 2, the image forming appara-
tus 1 may be a printer that includes an image forming
unit of an electrophotography scheme, for example. The
image forming apparatus 1 may include a housing 2 that
substantially has a box shape. A surface, of the housing
2, that is on left side in the diagram may be referred to
as a front surface. A surface, of the housing 2, that is on
right side in the diagram may be referred to as a rear
surface. A direction from the rear surface toward the front
surface of the housing 2 may be referred to as a frontward
direction or its variants. A direction from the front surface
toward the rear surface of the housing 2 may be referred
to as a rearward direction or its variants. A direction from
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lower side toward upper side of the housing 2 may be
referred to as an upward direction or its variants. A di-
rection from the upper side toward the lower side of the
housing 2 may be referred to as a downward direction or
its variants. A direction in which a depth in the paper
plane of FIG. 2 including the housing 2 increases may
be referred to as a leftward direction or its variants. A
direction in which the depth in the paper plane of FIG. 2
including the housing 2 decreases may be referred to as
a rightward direction or its variants.

[0012] A medium container 3 may be provided on the
front side of an upper part of the housing 2. The medium
container 3 may contain a medium such as a roll of paper
that is wound in a cylindrical shape.

[0013] Further, a cover 6 may be provided on the front
side of the upper part of the housing 2. The cover 6 may
cover the medium container 3.

[0014] Theimage forming apparatus 1 may contain the
medium such as the cylindrical-shaped roll of paper in
space that includes containing space of the medium con-
tainer 3 and inner space of the cover 6 in a closed state.
Such space may have a cylindrical shape, for example.
[0015] The medium container 3 may be provided with
a container-side conveying roller 9 and a cover-side con-
veying roller 11. The container-side conveying roller 9
may be provided at a front end of an upper part of the
containing space of the medium container 3. When the
cover 6 is in the closed state, the cover-side conveying
roller 11 may be so brought into contact with the contain-
er-side conveying roller 9 that the medium is sandwiched
between the container-side conveying roller 9 and the
cover-side conveying roller 11 to be conveyed.

[0016] The image forming apparatus 1 may have a
conveying path 21 inside the housing 2. The conveying
path 21 may extend from the front end of the medium
container 3 along a lower part of the medium container
3 to a rear end of the medium container 3, and further
extend to a medium discharge section 20 via pairs of
conveying rollers 22, 23, 24, 25, and 33.

[0017] The conveying path 21 may be a path along
which the medium contained in the medium container 3
is to be conveyed to the medium discharge section 20.
The Medium container 3 side of the conveying path 21
may be referred to as upstream and medium discharge
section 20 side of the conveying path 21 may be referred
to as downstream.

[0018] Each of the pairs of conveying rollers 22, 23,
24,25, and 33 may convey the medium while sandwich-
ing the medium in between. The pair of conveying rollers
22,23, 24, 25, and 33 may be disposed in order from the
upstream of the conveying path 21.

[0019] A housing-side cutter 26 may be disposed be-
tween the pair of conveying rollers 24 and the pair of
conveying rollers 25. The housing-side cutter 26 may cut
the medium.

[0020] Image forming sections 27a, 27b, and 27c may
be disposed along the conveying path 21 between the
pair of conveying rollers 25 and the pair of conveying
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rollers 33.

[0021] The respective image forming sections 27a,
27b, and 27¢ may form images of toners of a plurality of
colors, for example, of three colors. The toners each may
correspond to a "developer" according to one specific
but non-limiting embodiment of the technology. The im-
age forming section 27a, the image forming section 27b,
and the image forming section 27¢c may be disposed side
by side in order from the upstream of the conveying path
21. Toner containing sections 28a, 28b, and 28c may be
attached to the image forming sections 27a, 27b, and
27c, respectively. Each of the toner containing sections
28a, 28b, and 28c may contain a corresponding toner.
The image forming sections 27a, 27b, and 27c may be
collectively referred to as an image forming section 27.
[0022] Acirculartransfer belt 29 and transfer rollers 31
a, 31b, and 31c may be provided on lower side of the
image forming sections 27a, 27b, and 27c. The transfer
belt 29 may extend in a front-rear direction along the con-
veying path 21.

[0023] The transfer rollers 31 a, 31b, and 31 ¢ may be
disposed at positions that face photosensitive drums 30a,
30b, and 30c of the image forming sections 27a, 27b,
and 27c, respectively, with the transfer belt 29 in be-
tween.

[0024] A fixing unit 32 may be provided at a down-
stream part of the transfer belt 29. Further, the pair of
conveying rollers 33 may be provided at a position that
is downstream of the fixing unit 32 and is in the vicinity
of the medium discharge section 20.

[0025] FIG. 1 is a perspective view of an appearance
of the image forming unit 100 according to one example
embodiment.

[0026] Referring to FIG. 1, the image forming unit 100
may include the image forming sections 27, a stage 40,
and a toner cartridge 50.

[0027] Each of the image forming sections 27 (27a,
27b, and 27c¢) may form a toner image, as a developer
image, by means of the electrophotography scheme. The
image forming section 27 may include a photosensitive
drum (corresponding one of the photosensitive drums
30a, 30b, and 30c illustrated in FIG. 2), a charging unit,
an exposure unit, and a developing unit. The photosen-
sitive drum may serve as an image supporting body that
is rotatable. The charging unit may uniformly charge a
surface of the photosensitive drum. The exposure unit
may selectively apply light on the charged surface of the
photosensitive drum and thereby form an electrostatic
latent image. The developing unit may feed the toner as
the developer to the electrostatic latentimage formed on
the photosensitive drum, and thereby form the toner im-
age.

[0028] The image forming sections 27 of the present
example embodiment may include the image forming
sections 27a, 27b, and 27c that are disposed side by side
in order in a medium conveyance direction in which the
medium is conveyed, for example. The image forming
section 27a may form a yellow toner image, for example.
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The image forming section 27b may form a magenta ton-
er image, for example. The image forming section 27¢
may form a cyan toner image, for example.

[0029] The stage 40 may correspond to an"attachment
unit" according to one specific but non-limiting example
embodiment. The stage 40 may be provided at one end
of the image forming sections 27 in a direction intersect-
ing the medium conveyance direction, i.e., on the right
side of the image forming apparatus 1 illustrated in FIG.
2. The stage 40 may allow the toner cartridge 50 to be
attachable and detachable.

[0030] The tonercartridge 50 may correspond to a "de-
veloper container" according to one specific but non-lim-
iting embodiment of the technology. The toner cartridge
50 may contain the toners of the respective colors. The
toner cartridge 50 may be attachable to and detachable
from the stage 40. Upon lack of toner in any of the image
forming sections 27a, 27b, and 27c, the toner cartridge
50 that has been attached to the stage 40 may be de-
tached from the stage 40. Further, another toner cartridge
50 that contains the toners of the respective colors may
be inserted into the stage 40 in a direction indicated by
an arrow A of FIG. 1 and thereby attached to the stage
40. Each of the toners of the respective colors may be
thereby fed to the corresponding one of the image form-
ing sections 27a, 27b, and 27c. The direction, indicated
by the arrow A in the diagrams, in which the toner car-
tridge 50is attached to the stage 40 is hereinafter referred
to as a toner cartridge attachment direction A.

[0031] FIGs. 3 and 4 are each a perspective view of
an appearance of the toner cartridge 50 according to one
example embodiment.

[0032] Referring to FIGs. 3 and 4, the toner cartridge
50 may include posts 51L and 52L that are provided on
a left side surface, of the toner cartridge 50, in the toner
cartridge attachment direction A which the toner cartridge
50 is attached to the stage 40 illustrated in FIG. 1. The
posts 51L and 52L may each be a protrusion that has a
substantially-cylindrical shape. Further, the toner car-
tridge 50 may include posts 51R and 52R that are pro-
vided on a right side surface, of the toner cartridge 50,
in the toner cartridge attachment direction A. The posts
51R and 52R may each be a protrusion that has a sub-
stantially-cylindrical shape. The post 51L and the post
51R may be provided at a front part of the toner cartridge
50 in the toner cartridge attachment direction A. The post
52L and the post 52R may be provided at a rear part of
the toner cartridge 50 in the toner cartridge attachment
direction A.

[0033] Further, a handling section 50a may be provid-
ed at a rear end of the toner cartridge 50 in the toner
cartridge attachment direction A. The handling section
50a may be designated for operation of the toner car-
tridge 50 by a user. The user may hold the handling sec-
tion 50a and move the toner cartridge 50 in the toner
cartridge attachment direction A with respect to the stage
40 illustrated in FIG. 1. The user may thus attach the
toner cartridge 50 to the stage 40. Alternatively, the user
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may hold the handling section 50a and move the toner
cartridge 50 in a direction opposite to the toner cartridge
attachment direction A with respect to the stage 40. The
user may thus detach the toner cartridge 50 from the
stage 40.

[0034] FIG. 5is a cross-sectional view of the toner car-
tridge 50 according to one example embodiment, viewed
in a direction indicated by arrows B of FIG. 4.

[0035] Referring to FIG. 5, the toner cartridge 50 may
include toner containing sections 53a, 53b, and 53c, par-
titions 54aand 54b, openings 55a, 55b, and 55c, a shutter
56, a spring 57, a stirring member 58, and a stopper 59.
[0036] Thetonercontainingsections53a,53b,and53c
may each correspond to a "developer containing section"
according to one specific but non-limiting embodiment of
the technology. The toner containing sections 53a, 53b,
and 53¢ may each contain the toner of the corresponding
color. The toner containing sections 53a, 53b, and 53c
may be disposed side by side in the toner cartridge at-
tachment direction A, i.e., the direction in which the toner
cartridge 50 is to be attached to the stage 40. In the
present example embodiment, the toner containing sec-
tions 53a, 53b, and 53c may be disposed in order from
front side, i.e., downstream in the toner cartridge attach-
ment direction A.

[0037] The toner containing section 53a may contain
the yellow toner, for example. The toner containing sec-
tion 53b may contain the magenta toner, for example.
The toner containing section 53c may contain the cyan
toner, for example. The toner containing sections 53a,
53b, and 53c may be so disposed as to correspond to
the image forming sections 27a, 27b, and 27c¢ illustrated
in FIG. 1, respectively.

[0038] It is to be noted that the present example em-
bodiment is described referring to an example case in
which the three toner containing sections are provided.
However, the number of the toner containing sections to
be provided may be two or four or more as long as the
number of the toner containing sections corresponds to
the number of the image forming sections.

[0039] The partitions 54a and 54b each may be a wall
that separates the toner containing sections from each
other. The partition 54a may be disposed between the
toner containing section 53a and the toner containing
section 53b. The partition 54b may be disposed between
the toner containing section 53b and the toner containing
section 53c.

[0040] The openings 55a, 55b, and 55c each may cor-
respond to a "first opening" according to one example
embodiment of the technology. The openings 55a, 55b,
and 55c¢ each may be a hole that is provided at a lower
part of corresponding one of the toner containing sections
53a, 53b, and 53c. The openings 55a, 55b, and 55¢ may
allow the toners contained in the toner containing sec-
tions 53a, 53b, and 53c to pass therethrough. The open-
ings 55a, 55b, and 55¢c each may have a predetermined
length in the toner cartridge attachment direction A and
may be provided at predetermined intervals in the toner
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cartridge attachment direction A. Accordingly, the open-
ings 55a, 55b, and 55¢ may substantially have the same
length with each other in the toner cartridge attachment
direction A.

[0041] The shutter 56 may correspond to an "opening-
closing member" according to one specific but non-lim-
iting embodiment of the technology. The shutter 56 may
be so provided at the lower part of the toner cartridge 50
as to be slidable in the toner cartridge attachment direc-
tion A and in a direction opposite to the toner cartridge
attachment direction A. The shutter 56 may be a plate-
like member that causes the respective openings 55a,
55b, and 55c¢ to be closed or opened. The shutter 56 may
serve as a bottom surface of the toner cartridge 50.
[0042] The shutter 56 may have openings 56a, 56b,
and 56c¢. The openings 56a, 56b, and 56¢ may have pre-
determined lengths same as those of the openings 55a,
55b, and 55c in the toner cartridge attachment direction
A, and disposed at intervals same as those of the open-
ings 55a, 55b, and 55c in the toner cartridge attachment
direction A. Accordingly, when the openings 56a, 56b,
and 56¢ of the shutter 56 are located at positions corre-
sponding to the openings 55a, 55b, and 55c of the toner
containing sections, respectively, the shutter 56 may
cause the openings 55a, 55b, and 55c to be opened.
When the openings 56a, 56b, and 56¢ of the shutter 56
are located at positions not corresponding to the open-
ings 55a, 55b, and 55c of the toner containing sections,
respectively, the shutter 56 may cause the openings 55a,
55b, and 55c to be closed.

[0043] The shutter 56 may further include a contact
part 562 and an engaged part 563. The contact part 562
may be in contact with the spring 57. The engaged part
563 may be brought into engagement with a protrusion
provided on the stage 40 illustrated in FIG. 1.

[0044] The spring 57 may correspond to a "biasing
member" according to one specific but non-limiting em-
bodiment of the technology. The spring 57 may bias the
shutter 56 in the toner cartridge attachment direction A.
The shutter 56 biased by the spring 57 may be brought
into contact with a contact part 501 that is provided at
the lower part of the toner cartridge 50 and thereby
stopped. The shutter 56 may thereby cause the openings
55a, 55b, and 55c of the toner containing sections to be
closed. It is to be noted that FIG. 5 illustrates a state in
which the shutter 56 is biased by the spring 57 of the
toner cartridge 50, thereby causing the openings 55a,
55b, and 55c of the toner containing sections to be
closed.

[0045] The stirring member 58 may extend in the toner
cartridge attachment direction A and may be rotatable.
The stirring member 58 may extend through the toner
containing sections 53a, 53b, and 53c. A gear 581 may
be provided at a tip end of the stirring member 58 in the
toner cartridge attachment direction A. Rotation force
supplied from a drive source of the image forming appa-
ratus 1 illustrated in FIG. 2 may be transmitted to the gear
581, resulting in rotation of the stirring member 58. The
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stirring member 58 may so rotate as to stir the toners
contained in the respective toner containing sections
53a, 53b, and 53c, thereby suppressing coagulation of
the toners, for example. A sealing member may be so
provided between the stirring member 58 and each of
the partitions 54a and 54b as to prevent the toners in the
respective toner containing sections 53a, 53b, and 53¢
from being mixed with each other.

[0046] A convex may be provided at a tip end of the
stopper 59 serving as a retainer. The convex of the stop-
per 59 may be brought into engagement with a hole 564
provided in the shutter 56. The stopper 59 may thus reg-
ulate the sliding movement of the shutter 56. The stopper
59 may be so supported in a cantilever state that the
convex provided at the tip end of the stopper 59 is mov-
able upward and downward, for example. In the present
example embodiment, the stopper 59 may so regulate
the sliding movement of the shutter 56 as to maintain a
state in which the shutter 56 causes the openings 55a,
55b, and 55c to be closed or opened. It is to be noted
that the toner cartridge 50 may have a configuration with-
out the stopper 59.

[0047] FIG. 6 is a perspective view of the toner car-
tridge 50 according to one example embodiment, viewed
from the bottom surface of the toner cartridge 50.
[0048] FIG. 6 illustrates a state in which the shutter 56
of the toner cartridge 50 causes the openings 55a, 55b,
and 55c of the toner containing sections to be opened.
[0049] Referring to FIG. 6, when the openings 56a,
56b, ad 56¢ of the shutter 56 are located at the positions
corresponding to the openings 55a, 55b, and 55c of the
toner containing sections (the toner containing sections
53a, 53b, and 53cillustrated in FIG. 5), respectively, the
shutter 56 may cause the openings 55a, 55b, and 55c¢ to
be opened. Accordingly, the toners contained in the re-
spective toner containing sections 53a, 53b, and 53c il-
lustrated in FIG. 5 may pass through the openings 56a,
56b, and 56¢ and the openings 55a, 55b, and 55¢ and
be discharged therefrom to be fed to the image forming
sections 27a, 27b, and 27c¢ illustrated in FIG. 1, respec-
tively.

[0050] In the present example embodiment, a holding
member 561 may be provided at the lower part of the
toner cartridge 50. The holding member 561 may hold
the shutter 56 in a slidable manner. The holding member
561 and the shutter 56 may configure the bottom surface
of the toner cartridge 50. However, this is not limitative.
Alternatively, the shutter 56 may be supported in a slid-
able manner owing to a guiding part provided in the body
of the toner cartridge 50. The guiding part may be a
groove, forexample. In this example, the holding member
561 maybe unnecessary.

[0051] FIG. 7 is a perspective view of the stage 40 ac-
cording to one example embodiment.

[0052] Referring to FIG. 7, the stage 40 may include
sidewalls 41L and 41R, a bottom plate 41B, rails 42L and
42R, and limiters 43L and 43R.

[0053] The sidewalls 41L and 41R may be provided on
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both left and right side parts of the stage 40 in the toner
cartridge attachment direction A. The bottom plate 41 B
may serve as a bottom part of the stage 40.

[0054] The rails 42L and 42R may correspond to a
"guide" according to one specific but non-limiting embod-
iment of the technology. The rails 42L and 42R each may
be a guide (a groove) that is provided on inner part of the
corresponding one of the sidewalls 41 L and 41R and
extend in the toner cartridge attachment direction A. The
posts 51L and 51R and/or the posts 52L and 52R that
are protrusions provided on both side parts of the toner
cartridge 50 illustrated in FIGs. 3 and 4 may be fit into
the rails 42L and 42R, respectively. The rails 42L and
42R may thus guide the toner cartridge 50 in a slidable
manner.

[0055] The limiters 43L and 43R may be provided in
regions on inner side of the sidewalls 41 L and 41R and
at the left and right side parts of the bottom plate 41 B,
respectively, and extend in the toner cartridge attach-
ment direction A. The limiters 43L and 43R each may be
aconvex memberthathas a predetermined height. When
the posts 51L and 51R ofthe toner cartridge 50 illustrated
in FIGs. 3 and 4 arefitinto the rails 421 and 42R, respec-
tively, the limiters 43L and 43R may be broughtinto con-
tact with both side parts of the bottom surface of the toner
cartridge 50. The limiters 43L and 43R may thereby
cause the bottom surface of the toner cartridge 50 and
the bottom plate 41B to be separated away from each
other. This prevents the toner attached to the bottom sur-
face of the toner cartridge 50 from being attached to the
bottom plate 41B, and also prevents the toner attached
to the bottom plate 41B from being attached to the bottom
surface of the toner cartridge 50.

[0056] FIG. 8 describes the stage 40 and the rail 42R
according to one example embodiment, and illustrates a
side surface of the rail 42R illustrated in FIG. 7. It is to
be noted that the rail 42L may have a configuration sub-
stantially similar to the configuration of the rail 42R.
[0057] Referring to FIG. 8, the stage 40 may have
openings 45a, 45b, and 45c.

[0058] The openings 45a, 45b, and 45c each may cor-
respond to a "second opening" according to one specific
but non-limiting embodiment of the technology. The
openings 45a, 45b, and 45c each may be a hole provided
in the bottom plate 41B. The plurality of openings, i.e.,
the openings 45a, 45b, and 45c may be so provided as
to correspond to the openings 55a, 55b, and 55c of the
toner cartridge 50 illustrated in FIG. 5. The openings 45a,
45b, and 45¢ may have lengths that are substantially the
same as those of the openings 55a, 55b, and 55c of the
toner cartridge 50 illustrated in FIG. 5, respectively, in
the toner cartridge attachment direction A. The openings
45a, 45b, and 45¢c may be disposed at intervals that are
substantially the same as those of the openings 55a, 55b,
and 55c in the toner cartridge attachment direction A.
[0059] The openings45a,45b,and 45¢c may beincom-
munication with the image forming sections 27a, 27b,
and 27c illustrated in FIG. 1, respectively. The openings
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45a, 45b, and 45¢ may also allow the toners that have
passed through the openings 55a, 55b, and 55c¢ of the
toner cartridge 50 to pass therethrough and thereby feed
the toners to the image forming sections 27a, 27b, and
27c, respectively.

[0060] Therail42R may include afirstlinear part421R,
a first curve 422R, a first slope 423R, a second curve
424R, and a second linear part 425R.

[0061] The first linear part 421R may extend from an
insertion slot 420R to the first curve 422R. The insertion
slot 420R may be located most upstream in the rail 42R
in the toner cartridge attachment direction A. The first
linear part 421R may be substantially parallel to the bot-
tom plate 41B (the bottom surface).

[0062] Thefirstcurve422R may be provided atadown-
stream end of the first linear part 421R in the toner car-
tridge attachment direction A. Hereinafter, for example,
a wording such as "a downstream end of the first linear
part 421R in the toner cartridge attachment direction A"
may refer to an end of the first linear part 421R that is
located relatively downstream in the toner cartridge at-
tachment direction A compared to the other end of the
first linear part 421R.

[0063] The slope 423R may correspond to a "coupling
part" according to one specific but non-limiting embodi-
ment of the technology. The slope 423R may be provided
downstream of the first curve 422R in the toner cartridge
attachment direction A. The slope 423R may be sloped
at a predetermined angle toward the downstream in the
toner cartridge attachment direction A and toward the
bottom plate 41B.

[0064] The second curve 424R may be provided at a
downstream end of the slope 423R in the toner cartridge
attachment direction A.

[0065] The second linear part 425R may be provided
downstream of the second curve 424R in the toner car-
tridge attachment direction A. The second linear part
425R may extend from the second curve 424R to a ter-
minal end 426R that is located most downstream in the
rail42R in the toner cartridge attachment direction A. The
second linear part 425R may be substantially parallel to
the bottom plate 41B (the bottom surface).

[0066] As described above, the rail 42R (or 42L) may
include:thefirstlinear part421R (or421L) thatis provided
at the upstream part of the rail 42R (or 42L) in the toner
cartridge attachment direction A; the second linear part
425R (or 425L) that is provided downstream of the first
linear part 421R (or 421L) in the toner cartridge attach-
ment direction A; and the slope 423R (or 423L) that cou-
ples the downstream end of the first linear part 421R (or
421L) in the toner cartridge attachment direction A and
the upstream end ofthe second linear part 425R (or425L)
to each other in the toner cartridge attachment direction
A.

[0067] The rail 42R may have a height (a width) of Da.
The height (the width) Da of the rail 42R may be sub-
stantially the same as or slightly greater than a diameter
of each of the posts 51R and 52R, of the toner cartridge
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50, that has the substantially-cylindrical shape illustrated
in FIG. 4.

[0068] Adifferencein heightbetweenthelower surface
of the first linear part 421R and a lower surface of the
second linear part 425R may be Db.

[0069] In the present example embodiment, the differ-
ence Db in height may be half of the height Da. For ex-
ample, the height Da may be about 4 mm, and the dif-
ference Db in height may be about 2 mm.

[0070] Accordingly, a distance Dc from the first linear
part 421R to the bottom plate 41B (the bottom surface)
may be greater than a distance Dd from the second linear
part 425R to the bottom plate 41B (the bottom surface).
[0071] FIGs. 9A and 9B describe a positional relation-
ship between the rail 42R and the post 51R according to
one example embodiment. Specifically, FIG. 9A is a
cross-sectional view of the stage 40 and includes the rail
42R. FIG. 9B is a cross-sectional view of the toner car-
tridge 50 viewed in the direction indicated by the arrows
B of FIG. 4.

[0072] Referringto FIG. 9A, a distance may be Ds from
the first curve 422R of the rail 42R of the stage 40 (the
downstream end of the firstlinear part 421R) to the down-
stream end of the opening 45b that is located at second
downstream in the openings 45a, 45b, and 45c in the
toner cartridge attachment direction A.

[0073] Referringto FIG. 9B, a distance may be Dt from
the center of the post 51R of the toner cartridge 50 to the
upstream end of the opening 55a in the toner cartridge
attachment direction A. Itis to be noted that the post 51R
may be provided downstream of the opening 55a that is
located at most downstream in the openings 55a, 55b,
and 55c in the toner cartridge attachment direction A.
[0074] In the present example embodiment, the rail
42R, the opening 45b, the post 51R, and the opening
55a may be so provided that at least the distance Ds is
greater than the distance Dt, i.e., at least a relationship
of (the distance Ds) > (the distance Dt) is satisfied.
[0075] One reason for this may be that this allows the
opening 55a of the toner cartridge 50 to be located down-
ward of the opening 45b of the stage 40 in the toner car-
tridge attachment direction A when the toner cartridge
50 is slid in the toner cartridge attachment direction A
while the post 51R of the toner cartridge 50 is fit into the
rail 42R, allowing the post 51 R to arrive at the first curve
422R.

[0076] This makesitpossible that, even when the toner
is attached to a region around the opening 55a of the
toner cartridge 50, the toner attached to the region around
the opening 55a is prevented from being attached to the
opening 45b of the stage 40. This prevents mixture of
the toners having different colors from each other.
[0077] Further, referringto FIG. 9A, a length of the sec-
ond linear part 425R in the toner cartridge attachment
direction A may be Ls. Specifically, in this example em-
bodiment, a distance may be Ls from the center of the
post 51R of the toner cartridge 50 to the second curve
424Rin a state where the post 51R is brought into contact
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with the terminal end 426R of the rail 42R of the stage 40.
[0078] Further, referring to FIG. 9B, the length of the
opening 55a of the toner cartridge 50 in the toner car-
tridge attachment direction A may be Lt. Specifically, a
distance may be Lt from the upstream end of the opening
55a to the downstream end of the opening 55a in the
toner cartridge attachment direction A.

[0079] In the present example embodiment, the rail
42R and the opening 55a may be so provided that at
least the distance Ls is greater than the distance Lt, i.e.,
at least a relationship of (the distance Ls) > (the distance
Lt) is satisfied.

[0080] One reason for this may be that this allows the
opening 56a of the shutter 56 to correspond to the open-
ing 55a of the toner cartridge 50 when the toner cartridge
50 is slid in the toner cartridge attachment direction A is
fitinto the rail 42R, allowing the post 51 R to arrive at the
second curve 424R.

[0081] One reason why the distance Ls is set as the
length of the second linear part 425R is that this allows
the post 51R to also have a pin shape with a small radius.
[0082] In the present example embodiment, referring
to FIG. 9A, projections 46 and 47 may be provided on
the bottom plate 41B of the stage 40. The projections 46
and 47 may correspond to an "engaging section" accord-
ing to one specific but non-limiting embodiment of the
technology. When the post 51R of the toner cartridge 50
illustrated in FIG. 9B arrives at the second curve 424R,
the convex of the tip end of the stopper 59 of the toner
cartridge 50 may be brought into contact with the projec-
tion 47 of the stage 40. This may release the engagement
of the stopper 59 and the hole 564 of the shutter 56 with
each other, allowing for sliding of the shutter 56 with re-
spect to the toner cartridge 50. Further, when the post
51R of the toner cartridge 50 illustrated in FIG. 9B arrives
at the second curve 424R, the engaged part 563 of the
shutter 56 of the toner cartridge 50 and the projection 46
may be brought into contact with each other, and thereby
brought into engagement with each other.

[0083] In the present example embodiment, referring
to FIG. 9A, each of sealing members 451 a, 451b, and
451c may be provided on a surface, around correspond-
ing one of the openings 45a, 45b, and 45c¢, which is to
be brought into contact with the toner cartridge 50.
[0084] The rail 42L of the stage 40 may have a config-
uration similar to that of the rail 42R.

[0085] In the foregoing manner, the rail 42R (or 42L)
may guide the toner cartridge 50 in the toner cartridge
attachment direction A, and cause a first surface (a bot-
tom surface) 502 and a second surface 402 to be brought
into proximity to each other or to be separated away from
each other. The first surface 502 may be provided with
the shutter 56 of the toner cartridge 50. The second sur-
face 402 may be a surface, of the bottom plate 41B of
the stage 40, in which the openings 45a, 45b, and 45c¢
are provided.

[0086] FIG. 10 is a side view of the toner cartridge 50
according to one example embodiment and describes

10

15

20

25

30

35

40

45

50

55

the posts 51L and 52L of the toner cartridge 50.

[0087] Referring to FIG. 10, a difference in height be-
tween the lower end of the post 51 L of the toner cartridge
50 and the lower end of the post 52L may be H. In the
present example embodiment, this difference H may be
about 2 mm which is substantially the same as the dif-
ference Db in height between the lower surface of the
firstlinear part421R of the stage 40 and the lower surface
of the second linear part 425R illustrated in FIG. 8.
[0088] One reason for this is to cause the bottom sur-
face of the toner cartridge 50 to be in contact with the
bottom plate 41B of the stage 40 in the toner cartridge
attachment direction A when the toner cartridge 50 is
attached to the stage 40 illustrated in FIG. 8. Accordingly,
the openings 55a, 55b, and 55c of the toner cartridge 50
may be in contact with the openings 45a, 45b, and 45c
of the stage 40, respectively.

[0089] FIG. 11 describes the limiter 43L (or 43R) of the
stage 40 according to one example embodiment. FIG.
11 describes a state in which the toner cartridge 50 is in
the middle of attachment to the stage 40. Specifically,
FIG. 11 describes a state in which the posts 51L and 51
R of the toner cartridge 50 illustrated in FIGs. 3 and 4 are
fitinto the rails 42L and 42R of the stage 40 illustrated in
FIG. 7, respectively.

[0090] Referringto FIG. 11, the toner cartridge 50 may
rotate around the post 51R in a direction indicated by an
arrow "c" in FIG. 11 when the toner cartridge 50 is not
fully attached to the stage 40.

[0091] Upon the rotation of the toner cartridge 50, the
bottom surface of the toner cartridge 50 may be brought
into contact with the limiters 43L and 43R. This may reg-
ulate the rotation of the toner cartridge 50. As a result, a
gap may be provided between each of the sealing mem-
bers 451 a, 451b, and 451 c of the stage 40 and the
shutter 56 of the toner cartridge 50.

[0092] FIG. 12 is a perspective view of the shutter 56
of the toner cartridge 50 according to one example em-
bodiment.

[0093] Referring to FIG. 12, the shutter 56 may have
the openings 56a, 56b, and 56¢ in order from the down-
stream side in the toner cartridge attachment direction
A. The openings 56a, 56b, and 56¢ may be so provided
at substantially equal intervals as to correspond to the
openings 55a, 55b, and 55c of the toner cartridge 50
illustrated in FIG. 6, respectively. As a result, sliding of
the shutter 56 with respect to the toner cartridge 50 may
allow the openings 55a, 55b, and 55c¢ of the toner car-
tridge 50 to be opened or closed together.

[0094] Further, the engaged part 563 that is to be
brought into engagement with the projection 46 of the
stage 40 may be provided at the rear end of the shutter
56 in the toner cartridge attachment direction A. The en-
gaged part 563 may protrude downward from the bottom
surface of the shutter 56.

[0095] FIGs.13Ato 13C describe the engagement be-
tween the shutter 56 and the stage 40 according to the
present example embodiment. Specifically, FIGs. 13A to
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13C describe a state in which the engaged part 563 of
the shutter 56 is brought into engagement with the pro-
jection 46 of the stage 40. FIG. 13A is a perspective view
of the stage 40 and the shutter 56. FIG. 13B is a cross-
sectional view of the stage 40 and the shutter 56. FIG.
13C enlarges an engagement part DT1 illustrated in FIG.
13B.

[0096] ReferringtoFIGs.13Ato 13C, the engaged part
563 of the shutter 56 may be brought into engagement
with the projection 46 of the stage 40, thereby regulating
the movement of the shutter 56 in the toner cartridge
attachment direction A.

[0097] Accordingly, the shutter 56 may be so located
that the openings 56a, 56b, and 56c¢ of the shutter 56
correspond to the openings 45a, 45b, and 45c of the
stage 40.

[0098] Workings according to the foregoing configura-
tion are described below.

[0099] First, an operation of the image forming appa-
ratus 1 is briefly described referring to FIG. 2.

[0100] The medium may be set in the medium contain-
er 3 in a state in which a tip end of the medium is drawn
out by a user to the front of the medium container 3. The
medium may be a roll of paper, for example. Thereafter,
when the cover 6 is closed, the medium may be sand-
wiched between the container-side conveying roller 9
and the cover-side conveying roller 11.

[0101] The image forming apparatus 1 may cause the
container-side conveying roller 9 to rotate while the me-
dium is sandwiched between the container-side convey-
ing roller 9 and the cover-side conveying roller 11. The
image forming apparatus 1 may also cause one of each
of the pairs of conveying rollers 22, 23, 24, 25, and 33 to
rotate. The image forming apparatus 1 may thus convey
the medium to the transfer belt 29 along the conveying
path 21.

[0102] The medium conveyed to the transfer belt 29
may be conveyed by the transfer belt 29 and sequentially
pass between the photosensitive drums 30a, 30b, and
30c of the image forming sections 27a, 27b, and 27c and
the transfer rollers 31a, 31b, and 31c, respectively. At
this time, the toner images formed on the respective sur-
faces of the photosensitive drums 30a, 30b, and 30c may
be transferred onto a print surface of the medium.
[0103] The medium onto which the toner images have
been transferred may be conveyed to the fixing unit 32.
The toner images transferred onto the medium may be
fixed by the fixing unit 32. Thereafter, the medium may
be discharged by the pair of conveying rollers 33 from
the medium discharge section 20.

[0104] The medium may be cut by the housing-side
cutter 26 at a predetermined length. Therefore, the me-
dium on which printing has been already performed and
which has been cut at the predetermined length may be
discharged from the medium discharge section 20.
[0105] An operation of attaching the toner cartridge 50
to the stage 40 is described below with reference to FIGs.
14A to 17C. FIGs. 14A, 15A, 16A, and 17A are each a
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left side view of the stage 40 and the toner cartridge 50.
FIGs. 14B, 15B, 16B, and 17B are cross-sectional views
of the stage 40 and the toner cartridge 50 corresponding
to the left side views of FIGs. 14A, 15A, 16A, and 17A,
respectively. FIGs. 15C, 16C, and 17C each enlarge a
key part illustrated in FIGs. 15B, 16B, and 17B, respec-
tively.

[0106] FIGs. 14A and 14B illustrate a state before the
engagement of the post 51R of the toner cartridge 50
and the rail 42R of the stage 40 with each other.

[0107] In this state, the tip end of the bottom surface
of the toner cartridge 50 in the toner cartridge attachment
direction A may be brought into contact with the limiter
43. This may cause the bottom surface of the toner car-
tridge 50 and the bottom plate 41B of the stage 40 to be
separated away from each other with a predetermined
gap in between.

[0108] Thereafter, the post 51R of the toner cartridge
50 may be fit into the rail 42R of the stage 40, and the
toner cartridge 50 may be slid in the toner cartridge at-
tachment direction A.

[0109] FIGs. 15Ato 15C illustrate a state that is imme-
diately before the posts 51L and 51R of the toner car-
tridge 50 illustrated in FIGs. 3 and 4 arrive at the first
curves 422R and 422L of the rails 42R and 42L of the
stage 40 illustrated in FIG. 8, respectively.

[0110] Inthis state, the bottom surface of the toner car-
tridge 50 and the bottom plate 41B of the stage 40 may
be separated away from each other with a predetermined
gap in between, as illustrated in FIGs. 15B and 15C.
[0111] One reason for this is that, as illustrated in FIG.
8, the first linear parts 421R and 421 L of the rails 42R
and 42L of the stage 40 may be higher than the second
linear parts 425R and 425L by the distance Db.

[0112] An upstream part of the bottom surface of the
toner cartridge 50 in the toner cartridge attachment di-
rection A may be brought into contact with the limiters
43R and 43L. This may cause the bottom surface of the
toner cartridge 50 and the bottom plate 41B of the stage
40 to be separated away from each other with a prede-
termined gap in between.

[0113] Accordingly, asillustrated in FIG. 15C, the shut-
ter 56 of the toner cartridge 50 and the sealing member
451b of the stage 40 may have a predetermined gap in
between in a top-bottom direction.

[0114] Itis to be noted that the shutter 56 of the toner
cartridge 50 and the sealing member 451c of the stage
40 illustrated in FIG. 11 may also have a predetermined
gap in between in the top-bottom direction.

[0115] In the foregoing manner, the shutter 56 of the
toner cartridge 50 and the sealing member 451b of the
opening 45b of the stage 40 may be separated away from
each other until the opening 55a of the toner cartridge
50 passes by the opening 45b of the stage 40. In other
words, the bottom surface of the toner cartridge 50 may
not be brought into contact with the openings 45a, 45b,
and 45c of the stage 40.

[0116] As a result, it is possible to suppress staining
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of the bottom surface of the toner cartridge 50 and stain-
ing of the openings 45a, 45b, and 45c of the stage 40
with the toner having the color other than the correspond-
ing color.

[0117] It is to be noted that, in the state illustrated in
FIGs. 14A to 15C, the shutter 56 of the toner cartridge
50 may be so biased by the spring 57 as to cause the
openings 55a, 55b, and 55c to be closed as illustrated in
FIG. 5.

[0118] Further, the toner cartridge 50 may be slid in
the toner cartridge attachment direction A.

[0119] FIGs. 16A to 16C illustrate a state in which the
posts 51L and 51R of the toner cartridge 50 illustrated in
FIGs. 3and 4 arrive atthe second curves 424R and 424L
of the rails 42R and 42L of the stage 40 illustrated in FIG.
8, i.e., the upstream ends of the second linear parts 425R
and 425L in the toner cartridge attachment direction A,
respectively.

[0120] Inthis state, asillustrated in FIGs. 16B and 16C,
the bottom surface (the first surface 502 illustrated in FIG.
9) of the toner cartridge 50 and the bottom plate 41B (the
second surface 402 illustrated in FIG. 9) of the stage 40
may be brought into proximity to each other, and the pro-
jection 46 of the stage 40 may be brought into engage-
ment with the engaged part 563 of the shutter 56 of the
toner cartridge 50.

[0121] One reason for this is that, as illustrated in FIG.
8, the second linear parts 425L and 425R of the rails 42R
and 42L of the stage 40 may be lower than the first linear
parts 421R and 421L by the distance Db, respectively.
[0122] Accordingly, the movement of the shutter 56 in
the toner cartridge attachment direction A may be regu-
lated. As illustrated in FIG. 16C, upon the regulation of
the movement of the shutter 56, the opening 56c¢ of the
shutter 56 and the opening 45c¢ of the stage 40 may be
located at positions that correspond to each other. Sim-
ilarly, as illustrated in FIG. 6, the openings 56a and 56b
of the shutter 56 and the openings 45a and 45b of the
stage 40 may be located at positions that correspond to
each other, respectively.

[0123] Further, as illustrated in FIG. 10, the difference
H in height between the posts 51L and 51R and the posts
52L and 52R of the toner cartridge 50 may be substan-
tially the same as the distance Db that is the difference
in height between the second linear parts 425R and 425L
and the first linear parts 421R and 421L of the rails 42R
and 42L of the stage 40 illustrated in FIG. 8, respectively.
This may allow the toner cartridge 50 to be substantially
parallel to the stage 40, i.e., to maintain a substantially
horizontal state upon movement of the toner cartridge 50
in the toner cartridge attachment direction A. It is there-
fore possible for the three openings 55a, 55b, and 55c¢
of the toner cartridge 50 to be in contact with the three
openings 45a, 45b, and 45c of the stage 40, respectively.
[0124] Further, the toner cartridge 50 may be slid in
the toner cartridge attachment direction A.

[0125] FIGs. 17A to 17C illustrate a state in which the
posts 51L and 51R of the toner cartridge 50 illustrated in
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FIGs. 3 and 4 arrive at the terminal ends 426L and 426R
of the rails 42L and 42R of the stage 40 illustrated in FIG.
8, respectively.

[0126] Inthis state, asillustratedin FIGs.17Band 17C,
a state in which the bottom surface of the toner cartridge
50 and the bottom plate 41B of the stage 40 are brought
into proximity to each other may be maintained. Further,
the opening 55c of the toner cartridge 50, the opening
56¢ of the shutter 56, and the opening 45c of the stage
40 may be located at positions corresponding to each
other. Similarly, the openings 56a and 56b of the shutter
56 illustrated in FIG. 6 and the openings 45a and 45b of
the stage 40 illustrated in FIG. 7 may be located at posi-
tions corresponding to each other, respectively.

[0127] One reason for this is that, when the posts 51L
and 51 R of the toner cartridge 50 illustrated in FIGs. 3
and 4 arrive at the terminal ends 426L and 426R of the
rails 42L and 42R of the stage 40 illustrated in FIG. 8,
the movement of the toner cartridge 50 in the toner car-
tridge attachment direction A may be so regulated to be
located that the openings 55a, 55b, and 55c¢ of the toner
cartridge 50 correspond to the openings 56a, 56b, and
56¢ of the shutter 56 the movement of which has already
beenregulated inthe toner cartridge attachmentdirection
A.

[0128] Accordingly, the toners contained in the toner
cartridge 50 may pass through the openings (the open-
ings 55a, 55b, and 55c illustrated in FIG. 6) of the toner
cartridge 50, the openings (the openings 56a, 56b, and
56¢ illustrated in FIG. 6) of the shutter 56, and the open-
ings (the openings 45a 45b, and 45c illustrated in FIG.
7) of the stage 40 and be dropped therefrom, thereby
being fed to the respective image forming sections 27a,
27b, and 27c.

[0129] When the posts 51L and 51R of the toner car-
tridge 50 illustrated in FIGs. 3 and 4 arrive at the terminal
ends 426L and 426R of the rails 42L and 42R of the stage
40 illustrated in FIG. 8, the gear 581 may come into mesh
with a gear thatis coupled to the drive source of the image
forming apparatus 1 illustrated in FIG. 1, allowing for ro-
tation of the stirring member 58.

[0130] As described above, in the present example
embodiment, when the shutter 56 causes the openings
55a, 55b, and 55c to be opened by the engagement of
the shutter 56 and the projection 46 in association with
the operation of attaching the toner cartridge 50 to the
stage 40, the first surface 502 of the toner cartridge 50
and the second surface 402 of the stage 40 may be sep-
arated away from each other until the openings 55a, 55b,
and 55c of the toner cartridge 50 arrive at positions cor-
responding to the openings 45a, 45b, and 45c, respec-
tively. Further, when the openings 55a, 55b, and 55c of
the toner cartridge 50 arrive at the positions correspond-
ing to the openings 45a, 45b, and 45c¢ of the stage 40,
respectively, the first surface 502 of the toner cartridge
50 and the second surface 402 of the stage 40 may be
brought into proximity to each other. As a result, it is pos-
sible to feed the toners to the respective image forming
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sections 27a, 27b, and 27c by a single operation, i.e.,
the attachment of the toner cartridge 50 to the stage 40.
[0131] This makes it possible to improve usability of
the toner cartridge 50 upon the feeding of the toners to
the respective image forming sections 27a, 27b, and 27c.
[0132] The shutter 56 (the holding member 561) of the
toner cartridge 50 may serve as the first surface 502, and
the sealing members 451 a, 451b, and 451c of the stage
40 may serve as the second surface 402 in the present
example embodiment. However, the first surface and the
second surface are not limited thereto. Alternatively, for
example, a component configuring a lowermost surface
of the toner cartridge 50 may serve as the first surface,
and a component configuring an uppermost surface of
the stage 40 may serve as the second surface.

[0133] Moreover, upon the attachment of the toner car-
tridge 50 to the stage 40, the openings 45a, 45b, and 45¢
of the stage 40 are not brought into contact with the bot-
tom surface of the toner cartridge 50. This prevents mix-
ture of colors of the toners.

[0134] The present example embodiment is described
referring to an example of the image forming unit using
three colors of toners. However, the number of colors of
toners is not limited to three. Alternatively, the image
forming unit may use two or less colors of toners or may
use four or more colors of toners. In such an alternative
case, the toner containers, the openings, the shutter, etc.
of the toner cartridge, and the openings, the guides, etc.
of the stage may be determined depending on the
number of types of the toners.

[0135] An operation of detaching the toner cartridge
50, attached to the stage 40, from the stage 40 may be
reverse in order of the operation of attaching the toner
cartridge 50 to the stage 40. Specifically, the operation
of detaching the toner cartridge 50 from the stage 40 may
involve variation in state in order of FIGs. 17A to 17C,
FIGs. 16A to 16C, FIGs. 15A to 15C, and FIGs. 14A and
14B.

[0136] As described above, according to the present
example embodiment, it is possible to feed the toners to
the image forming unit by the single operation, i.e., the
attachment of the toner cartridge to the stage. This
achieves an effect that the usability of the toner cartridge
which may correspond to a specific but non-limiting ex-
ample of the "developer container" is improved upon the
feeding of the toners which may correspond to a specific
but non-limiting example of the "developer" to the image
forming unit.

[0137] Further, the openings of the stage are not
brought into contact with the bottom surface of the toner
cartridge upon the attachment of the toner cartridge to
the stage. This achieves an effect that the mixture of the
colors of the toners is prevented.

[0138] The present example embodimentis described
referring to an example in which the image forming ap-
paratus is the printer using a medium such as a roll of
paper. However, the image forming apparatus is not lim-
ited thereto. Alternatively, the image forming apparatus
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may be a printer that performs printing on pre-cut paper,
for example. Alternatively, the image forming apparatus
may be a facsimile apparatus, a multi-function peripheral
(MFP), or any other apparatus as long as the image form-
ing apparatus includes a plurality of image forming sec-
tions.

[0139] It is possible to achieve at least the following
configurations from the above-described example em-
bodiments of the invention.

(1) An image forming unit including:

a plurality of image forming sections;

a developer container containing a developer
and having a plurality of developer containing
sections, first openings, and an opening-closing
member; and

an attachment unit to which the developer con-
tainer is to be attached detachably, and that has
a plurality of second openings, a guide, and an
engaging section,

the developer containing sections being dis-
posed side by side in an attachment direction in
which the developer container is to be attached
to the attachment unit,

the first openings being provided in the respec-
tive developer containing sections,

the opening-closing member being slidable in
the attachment direction and causing each of
the first openings to be opened and closed,
the second openings being in communication
with the respective image forming sections,
the guide guiding the developer container in the
attachment direction, and causing a first surface
and a second surface to be brought into prox-
imity to each other and to be separated away
from each other, the first surface being provided
with the opening-closing member of the devel-
oper container, the second surface being pro-
vided with the second openings,

the engaging section being to be brought into
engagement with the opening-closing member,
wherein,

when the opening-closing member causes the
respective first openings to be opened by the
engagement of the opening-closing member
and the engaging section in association with an
operation of attaching the developer container
to the attachment unit, the first surface and the
second surface are separated away from each
other until arrival of the first openings at positions
corresponding to the respective second open-
ings, and the first surface and the second sur-
face are brought into the proximity to each other
upon the arrival of the first openings at the po-
sitions corresponding to the respective second
openings.
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(2) The image forming unit according to (1), wherein
the guide includes grooves into which respective pro-
trusions are to be fit, and includes a first linear part,
a second linear part, and a coupling part, the protru-
sions being provided on both sides of the developer
container in the attachment direction, the first linear
part being provided upstream of the second linear
part in the attachment direction, the second linear
part being provided downstream of the first linear
part in the attachment direction, the coupling part
coupling a downstream end of the first linear part in
the attachment direction and an upstream end of the
second linear partin the attachment direction to each
other,

the first linear part and the second linear part are
substantially parallel to the second surface, and

a distance from the first linear part to the second
surface is greater than a distance from the second
linear part to the second surface.

(3) The image forming unit according to (2), wherein
the protrusions are provided downstream of the first
opening that is located most downstream out of the
first openings in the attachment direction, and

Ds > Dt is satisfied where Dt is a distance from each
of the protrusions to an upstream end of the first
opening that is located most downstream out of the
first openings, and Ds is a distance from the down-
stream end of the first linear part to a downstream
end of the second opening that is located second
downstream out of the second openings in the at-
tachment direction.

(4) The image forming unit according to (3), wherein
the first openings have respective lengths in the at-
tachment direction that are substantially equal to
each other, and

Ls > Lt is satisfied where Ls is a length of the second
linear part in the attachment direction, and Lt is the
length of each of the first openings in the attachment
direction.

(5) The image forming unit according to any one of
(2) to (4), wherein the first surface and the second
surface are brought into the proximity to each other
when each of the protrusions of the developer con-
tainer is located at the upstream end of the second
linear part of the corresponding groove in the attach-
ment direction.

(6) The image forming unit according to any one of
(2) to (5), wherein

the opening-closing member includes an engaged
section, and

the engaging section of the attachment unit is
brought into engagement with the engaged section
of the opening-closing member when each of the
protrusions of the developer container is located at
the upstream end of the second linear part of the
corresponding groove in the attachment direction.
(7) The image forming unit according to any one of
(1) to (6), wherein
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the developer container includes a biasing member
that biases the opening-closing member in the at-
tachment direction.

(8) A developer container including:

a plurality of developer containing sections that
are disposed side by side in an attachment di-
rection in which the developer container is to be
attached to an attachment unit, and have re-
spective first openings; and

an opening-closing member that is slidable in
the attachment direction and causes each of the
firstopenings tobe opened and closed, wherein,
the developer container is detachably attacha-
ble to the attachment unit of an image forming
unit, and,

when the opening-closing member causes the
respective first openings to be opened in asso-
ciation with an operation of attaching the devel-
oper container to the attachment unit, a first sur-
face and a second surface are separated away
from each other until arrival of the first openings
at positions corresponding to respective second
openings, and the first surface and the second
surface are brought into proximity to each other
upon the arrival of the first openings at the po-
sitions corresponding to the respective second
openings, the first surface being provided with
the opening-closing member, the second sur-
face being provided with the second openings,
the second openings being provided in the at-
tachment unit.

(9) An image forming apparatus, including the image
forming unit according to any one of (1) to (7).

[0140] Although the technology has been described in
terms of exemplary embodiments, itis not limited thereto.
It should be appreciated that variations may be made in
the described embodiments by persons skilled in the art
without departing from the scope of the technology as
defined by the following claims. The limitations in the
claims are to be interpreted broadly based on the lan-
guage employed in the claims and not limited to examples
described in this specification or during the prosecution
of the application, and the examples are to be construed
as non-exclusive. For example, in this disclosure, the
term "preferably”, "preferred” or the like is non-exclusive
and means "preferably"”, but not limited to. The use of the
terms first, second, etc. do not denote any order or im-
portance, but rather the terms first, second, etc. are used
to distinguish one element from another. The term "sub-
stantially" and its variations are defined as being largely
but not necessarily wholly what is specified as under-
stood by one of ordinary skill in the art. The term "about"
or "approximately" as used herein can allow for a degree
of variability in a value or range. Moreover, no element
or component in this disclosure is intended to be dedi-
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cated to the public regardless of whether the element or
component is explicitly recited in the following claims.

Claims

1.

An image forming unit (100) comprising:

a plurality of image forming sections (27a, 27b,
27c);

a developer container (50) containing a devel-
oper and having a plurality of developer contain-
ing sections (53a, 53b, 53c), first openings (553,
55b, 55¢), and an opening-closing member (56);
and

an attachment unit (40) to which the developer
container (50) is to be attached detachably, and
that has a plurality of second openings (45a,
45b, 45c¢), a guide (42L, 42R), and an engaging
section (46),

the developer containing sections (53a, 53b,
53c) being disposed side by side in an attach-
ment direction (A) in which the developer con-
tainer (50) is to be attached to the attachment
unit (40),

the firstopenings (55a, 55b, 55c¢) being provided
in the respective developer containing sections
(53a, 53b, 53c),

the opening-closing member (56) being slidable
in the attachment direction (A) and causing each
ofthefirstopenings (55a, 55b, 55¢) to be opened
and closed,

the second openings (45a, 45b, 45c) being in
communication with the respective image form-
ing sections (27a, 27b, 27c),

the guide (42L, 42R) guiding the developer con-
tainer (50) in the attachment direction (A), and
causing a first surface (502) and a second sur-
face (402) to be brought into proximity to each
otherandto be separated away from each other,
the first surface (502) being provided with the
opening-closing member (56) of the developer
container (50), the second surface (402) being
provided with the second openings (45a, 45b,
45c),

the engaging section (46) being to be brought
into engagement with the opening-closing mem-
ber (56), wherein,

when the opening-closing member (56) causes
the respective first openings (55a, 55b, 55c) to
be opened by the engagement of the opening-
closing member (56) and the engaging section
(46) in association with an operation of attaching
the developer container (50) to the attachment
unit (40), the first surface (502) and the second
surface (402) are separated away from each
other until arrival of the first openings (55a, 55b,
55c) at positions corresponding to the respec-
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tive second openings (45a, 45b, 45c), and the
first surface (502) and the second surface (402)
are brought into the proximity to each other upon
the arrival of the first openings (55a, 55b, 55c)
at the positions corresponding to the respective
second openings (45a, 45b, 45c).

The image forming unit (100) according to claim 1,
wherein

the guide (42L, 42R) includes grooves into which
respective protrusions (51L, 51R, 52L, 52R) are to
be fit, and includes a first linear part (421L, 421R),
a second linear part (425L, 425R), and a coupling
part (423L, 423R), the protrusions (51L, 51R, 52L,
52R) being provided on both sides of the developer
container (50) in the attachment direction (A), the
first linear part (421L, 421R) being provided up-
stream of the second linear part (425L, 425R) in the
attachment direction, the second linear part (425L,
425R) being provided downstream of the first linear
part (421L, 421R) in the attachment direction (A),
the coupling part (423L, 423R) coupling a down-
stream end of the first linear part (421L, 421R) in the
attachment direction (A) and an upstream end of the
second linear part (425L, 425R) in the attachment
direction (A) to each other,

the first linear part (421L, 421R) and the second lin-
ear part (425L, 425R) are substantially parallel to the
second surface (402), and

adistance (Dc) from the firstlinear part (421L, 421R)
tothe second surface (402) is greater than adistance
(Dd) from the second linear part (425L, 425R) to the
second surface (402).

The image forming unit (100) according to claim 2,
wherein

the protrusions (51L, 51R) are provided downstream
of the first opening (55a) that is located most down-
stream out of the first openings (55a, 55b, 55c) in
the attachment direction (A), and

Ds > Dt is satisfied where Dt is a distance from each
of the protrusions (51L, 51R) to an upstream end of
the first opening (55a) that is located most down-
stream out of the first openings (55a, 55b, 55c¢), and
Ds is a distance from the downstream end of the first
linear part (421L, 421R) to a downstream end of the
second opening (45b) that is located second down-
stream out of the second openings (45a, 45b, 45c)
in the attachment direction (A).

The image forming unit (100) according to claim 3,
wherein

the first openings (55a, 55b, 55c¢) have respective
lengths in the attachment direction (A) that are sub-
stantially equal to each other, and

Ls > Ltis satisfied where Ls is a length of the second
linear part (425L, 425R) in the attachment direction
(A), and Lt is the length of each of the first openings
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(554, 55b, 55c) in the attachment direction (A).

The image forming unit (100) according to any one
of claims 2 to 4, wherein the first surface (502) and
the second surface (402) are brought into the prox-
imity to each other when each of the protrusions
(51L, 51R) of the developer container (50) is located
at the upstream end of the second linear part (425L,
425R) of the corresponding groove in the attachment
direction (A).

The image forming unit (100) according to any one
of claims 2 to 5, wherein

the opening-closing member (56) includes an en-
gaged section (563), and

the engaging section (46) of the attachment unit (40)
is broughtinto engagement with the engaged section
(563) of the opening-closing member (56) when each
of the protrusions (51L, 51R) of the developer con-
tainer (50) is located at the upstream end of the sec-
ond linear part (425L, 425R) of the corresponding
groove in the attachment direction (A).

The image forming unit (100) according to any one
of claims 1 to 6, wherein

the developer container (50) includes a biasing
member (57) that biases the opening-closing mem-
ber (56) in the attachment direction (A).

A developer container (50) comprising:

aplurality of developer containing sections (53a,
53b, 53c) that are disposed side by side in an
attachment direction (A) in which the developer
container (50) is to be attached to an attachment
unit (40), and have respective first openings
(554, 55b, 55c); and

an opening-closing member (56) that is slidable
in the attachment direction (A) and causes each
ofthefirstopenings (55a, 55b, 55¢) to be opened
and closed, wherein,

the developer container (50) is detachably at-
tachable to the attachment unit (40) of animage
forming unit (100), and,

when the opening-closing member (56) causes
the respective first openings (55a, 55b, 55c) to
be opened in association with an operation of
attaching the developer container (50) to the at-
tachment unit (40), a first surface (502) and a
second surface (402) are separated away from
each other until arrival of the first openings (55a,
55b, 55c¢) at positions corresponding to respec-
tive second openings (45a, 45b, 45c), and the
first surface (502) and the second surface (402)
are brought into proximity to each other upon
the arrival of the first openings (55a, 55b, 55¢)
at the positions corresponding to the respective
second openings (45a, 45b, 45c¢), the first sur-
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face (502) being provided with the opening-clos-
ing member (56), the second surface (402) be-
ing provided with the second openings (45a,
45b, 45c), the second openings (45a, 45b, 45c¢)
being provided in the attachment unit (40).

9. An image forming apparatus (1) comprising the im-

age forming unit (100) according to any one of claims
1to7.
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